Introduction {#sec1-1}
============

The spectrum of plasma cell dyscrasias ranges from monoclonal gammopathy of undetermined significance (MGUS) to smoldering myeloma and frank multiple myeloma. Although majority of MGUS cases do not have any end organ damage, a proportion of cases can manifest with renal injury when it is called monoclonal gammopathy of renal significance (MGRS). It is essential to recognize MGRS, to initiate early treatment, and to prevent irreversible damage to the kidney. Herein, we describe a case of acute hepatitis E infection precipitating MGRS.

Case Report {#sec1-2}
===========

A 39-year-old female without any previous comorbidities, presented with acute cholestatic hepatitis. On evaluation, she had leukocytosis, conjugated hyperbilirubinemia (total bilirubin 32 mg/dl and direct bilirubin 20 mg/dl), elevated liver enzymes, normal coagulogram, positive IgM anti-hepatitis E antibody, and normal renal function tests. Initially, she was managed conservatively with paracetamol, antiemetics, proton-pump inhibitors, and ursodeoxycholic acid. She continued to have jaundice and constitutional symptoms lasting more than 1 month. Her jaundice gradually improved, but she started developing symptoms of nausea, vomiting, loss of appetite, and loss of weight. On evaluation, this time, the laboratory investigations showed a normal liver function (total bilirubin of 0.6 mg/dl, aspartate aminotransferase 21 IU/dl, alanine aminotransferase 20 IU/dl, and alkaline phosphatase 145 IU/dl), but deranged renal function (serum creatinine 5.5 mg/dl), urine examination showing albumin 1+ and pus cells 8--10/hpf, 24-h urine protein 0.91 g, hepatitis B surface antigen and anti-HCV negative, ultrasound of hepatobiliary tree was unremarkable, and ultrasound kidney, ureter, and bladder showed normal-sized kidneys. Renal biopsy was done with provisional diagnosis of rapidly progressive renal failure possibly drug-induced acute interstitial nephritis.

Kidney biopsy showed periodic acid-Schiff negative-fractured casts in the tubules with giant cell reaction around them. The tubular epithelial cells showed cytoplasmic vacuolization and bile pigment. Interstitial fibrosis tubular atrophy was about 40%, and mild patchy interstitial edema and lymphocytic infiltrate were noted \[Figure [1a](#F1){ref-type="fig"}-[d](#F1){ref-type="fig"}\]. Glomerulus did not show any diagnostic abnormality. On direct immunofluorescence, the casts showed kappa restriction. No glomerular or tubular basement membrane positivity was noted \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. A diagnosis of light chain cast nephropathy and bilirubin proximal tubulopathy was made, and a possibility of monoclonal gammopathy was kept taking into consideration the typical morphology of the casts and kappa restriction.

![(a) Section showing the presence of bile pigment within tubular epithelial cells (white arrow) and rigid cast in one of the tubules with surrounding interstitial inflammation (H and E, ×400). (b) Section showing numerous tubules containing PAS negative-fractured casts, interstitial inflammation, interstitial fibrosis, and tubular atrophy along with two normal glomeruli (PAS, ×200). (c) Section showing characteristic giant cell reaction to myeloma casts (H and E, ×400). (d) Section showing negative Prussian blue reaction in bile pigment (Perl\'s stain × 400, black arrow)](IJN-29-50-g001){#F1}

![(a and b) Photomicrographs of direct immunofluorescence showing kappa restriction (FITC, ×400)](IJN-29-50-g002){#F2}

Subsequently, laboratory investigations revealed no M band on serum protein electrophoresis; however, serum immunofixation showed a faint band in gamma region. On serum-free light chain assay, the κ:λ ratio was 27 (732 mg/L:27 mg/L). β2 microglobulin was 8036 ng/ml. Bone marrow examination showed 5% plasma cells. On skeletal survey, there were no bony lesions and serum calcium was 8.6 mg/dl. Hematology consultation was taken, and the patient was administered 6 cycles of cyclophosphamide/bortezomib/dexamethasone regimen for MGRS. After completion of chemotherapy, her serum creatinine improved to 1.95 mg/dl and κ:λ ratio was 6.9 (176 mg/L:25.8 mg/L).

Discussion {#sec1-4}
==========

MGRS is a form of renal injury caused either directly or indirectly by monoclonal immunoglobulins produced by nonneoplastic clones of plasma cells.\[[@ref1]\] For example, only about 8% of amyloid light-chain (AL) amyloidosis cases\[[@ref2]\] and about 20% monoclonal immunoglobulin deposition disease cases have symptomatic multiple myeloma at presentation.\[[@ref3]\] Most cases of MGRS have a hematologic abnormality consistent with MGUS (serum monoclonal M protein \<3 g/dl and bone marrow plasma cells \<10%). By definition, patients with MGUS lack end organ damage (anemia, lytic bone lesion, hypercalcemia, and renal dysfunction); however, a subset of MGUS cases may develop renal impairment often associated with high morbidity.\[[@ref1]\] Therefore, the term MGRS was coined in 2012 to differentiate these cases of monoclonal gammopathy from MGUS.\[[@ref4]\]

The most common extrahepatic manifestation of hepatitis E infection is neurological disorder, occurring in about 5.5% of cases, which includes meningoencephalitis, transverse myelitis, neuropathy, Guillain--Barre syndrome, and Bell\'s palsy. Other rarer manifestations are rheumatological (arthralgia, myalgia, and skin rash), renal (IgA nephropathy and cryoglobulinemic glomerulonephritis), and acute pancreatitis.\[[@ref5]\]

The present case is unique in two aspects.First, the patient developed MGRS triggered by acute hepatitis E in less than a month. MGUS has been described in about 26% cases (17/65) of hepatitis E infection by Woolson *et al*. In six patients, serum protein electrophoresis was available after a median interval of 44.5 months, out of which three patients no more had monoclonal paraproteins and two patients had persistently elevated monoclonal paraproteins without end organ damage. Serum protein electrophoresis was not done before hepatitis E infection in any of the 65 patients; therefore, it is unclear whether MGUS was precipitated by hepatitis E infection or immune deficiency associated with MGUS led to hepatitis E infection.\[[@ref6]\] However, host immune response stimulated increased production of gammaglobulins, including monoclonal paraprotein secreted by nonneoplastic clone of plasma cells would be the plausible explanation for hepatitis E-precipitated MGUS.

Second, the MGRS lesion was manifested in the form of light chain cast nephropathy. Invariably, all MGRS cases have a low monoclonal immunoglobulin burden and therefore manifest in the form of glomerular lesions such as AL amyloidosis, immunotactoid glomerulonephritis, type I cryoglobulinemic glomerulonephritis, monoclonal immunoglobulin deposition disease, proliferative glomerulonephritis with monoclonal IgG deposits, and C3 glomerulopathy with monoclonal gammopathy. Tubular lesions such as light chain Fanconi\'s syndrome, proximal tubulopathy without crystals, and crystal-storing histiocytosis are less common as compared to glomerular lesions named above as they require high monoclonal immunoglobulin levels.\[[@ref1]\]

Herein, we report the first case in English literature of hepatitis E-triggered MGRS manifesting as light chain cast nephropathy. Other causes of myeloma light chain-like casts are rapamycin\[[@ref7]\] and IVIg administration (polyclonal light chain casts), which were not used for treatment in the present case.

The indication for initiation of chemotherapeutic regimen in plasma cell dyscrasias is the presence of end organ damage. Cytotoxic therapy is therefore withheld in MGUS cases as there is no end organ damage.\[[@ref8][@ref9]\] Despite the absence of a high tumor burden, MGRS is associated with significant morbidity and mortality. The administration of cytotoxic therapy to MGRS patients has a favorable impact on renal and patient survival as it decreases the production of nephrotoxic monoclonal immunoglobulins as shown in the present case.\[[@ref10][@ref11][@ref12][@ref13]\] Therefore, early recognition and prompt treatment of MGRS is essential for a good prognosis.
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